Terplex DNA delivery system as a gene carrier.
To characterize the physical and biochemical properties of the DNA terplex delivery system, which has previously been shown to deliver and express pSV-beta-gal plasmid efficiently in cultured smooth muscle cells (SMC) (1). Atomic force microscopy (AFM), zeta-potential measurement (ZP), gel electrophoresis (GE), circular dichroism (CD), fluorescence quenching and 1H-NMR spectrometry were used. AFM showed that the plasmid DNA of about 600 nm long in its extended state was condensed to the size of about 100 nm by terplex formation. The DNA condensing effect of the terplex system was as good as unmodified PLL, as shown by an ethidium bromide displacement assay. Zeta-potential measurement showed that the terplex system exerts a slightly positive surface charge (+2 mV) at a 1:1:1 weight ratio of DNA:LDL:stearyl-PLL, which showed the best transfection efficiency on SMC. GE indicated that electrophoretic mobility of the terplex system decreased with increasing amounts of stearyl-PLL, indicating that the surface charge of the terplex system became more positive as more stearyl-PLL was added. Results from CD showed that there was no significant changes in tertiary structure of plasmid DNA from the terplex formation. Presence of strong hydrophobic interaction between stearyl-PLL and LDL was confirmed by 1H-NMR, where about a 30% decrease in epsilon-methylene peak of PLL backbone was observed when stearyl-PLL was mixed with LDL, but this phenomenon was not observed when unmodified PLL was used. Our results indicate that the plasmid DNA, when formulated with the stearyl-PLL and LDL, forms a stable and hydrophobicity/charge balanced terplex system of optimal size for efficient cellular uptake and the DNA is still intact after the terplex formation. This information is expected to be utilized for the development of much improved transfection vectors for in vivo gene therapy.